A study on technical cleanliness at automotive component assembly line by Nur Azaida Ruzlyn, Ruzini
,.. . 
.  
UNIVERSITI MALAYSIA PAHANG 
DECLARATION OF THESIS AND COPYRIGHT 
Author's Full Name 
Identification Card No 
Title 
Academic Session 
NUR AZAIDA RUZLYN BINTI RUZINI 
920619-06-5310 
A STUDY ON TECHNICAL CLEANLINESS 
AT AUTOMOTIVE COMPONENT ASSEMBLY LINE 
2016/2017 
I declare that this thesis is classified as: 
D CONFIDENTIAL (Contains confidential information under the Official Secret Act 1972) 
iii 
D RESTRICTED (Contains restricted information as specified by the organization where research was done)* 
~ OPEN ACCESS I agree that my thesis to be published as online 
open access (Full text) 
I acknowledge that Universiti Malaysia Pahang reserve the right as follows : 
The Thesis is the Property of University Malaysia Pahang. 
The library of University Malaysia Pahang has the right to make copies for the purpose of 
research only. 
The library has the right to make copies of the thesis for academic exchange. 
(Author's Signature) 
NUR AZAIDA RUZL YN BINTI RUZINI 
Name of Supervisor 
Date: 24 FEB 2017 
(Supervisor's Signature) 
DR NORAINI MOHD RAZALI 







I hereby declare that I have checked this thesis project and in my opinion, this thesis 
project is adequate in terms of scope and quality for the award of the degree of Bachelor 
of Engineering in Mechatronics Engineering (Dual Award Program between UMP & 
HsKA) 
Signature 









:DR. NORAINI BINTI MOHAMAD 
:SENIOR LECTURER 
FACULTY OF MANUFACTURING ENGINEERING 
UNIVERSITY MALAYSIA PAHANG 
: PROF.DIPL.-ING. HELMUT SCHERF 
:PROFESSOR 
FACULTY OF MECHANICAL AND 
UNIVERSITY OF APPLIED SCIENCE KARLSRUHE 




I hereby declare that the work in this thesis project is my own except for quotation and 
summaries which have been duly acknowledged. The thesis project has not been 
accepted for any degree and is not concurrently submitted for award of other degree . 
Signature . ~. 
Name :NUR AZAIDA RUZL YN BINTI RUZINI 
IDNumber : HA11024 
Date :24 February 2017 
v 
SPECIAL DEDICATION 
Dedicated To My Beloved Parents 
My Lovely Grandparents 
My Whole Family,My Friends, 
And 
My Lecturers 




Alhamdulillah, all praises belongs to Allah, the Almighty and the most Merciful 
for his blessing to complete this thesis and bachelor degree successfully. Not to forget, 
Peace and Prayer to the Prophet, Muhammad S.A.W. 
First of all, I am thankful and would like to express my sincere appreciation to 
my University Malaysia Pahang (UMP) supervisor Dr. Noraini Binti Mohd Razali for 
her germinal ideas, invaluable guidance, continuous encouragement and constant 
support in making this research possible. Not to forget my University of Applied 
Science (HsKA), Prof Helmut Scherf who always impressed me with his outstanding 
professional conduct. I also sincerely thanks for the time spent proofreading and 
correcting my many mistakes for my supervisors. 
My sincere thanks go to Mr. Firdaus Haikal, Puan Murni and Mr Amirul, 
theEngineers , and also Mr Rahmat and Ms Mazida as the Particle team in company 
XYZ that provide me opportunity to do my final year project there and give me the 
permission as well as guidance along the project conducted. Also, the whole staffs and 
operators who give me hands and smile along my 6 months at the company. 
My strength as well as parents Ruzini Bin Naziran @ Nang, Norazlani Binti 
Muhamad, and thank you for provide me everything for my life and soul the best you 
can. I am also acknowledging my gratitude to my grandparents Zulkipli Bin Ahmad, 
Chik Binti Abd Rani for their sacrifice, patience, and love that was inevitable to make 
this work possible. I would like also reserve my special thanks to my siblings and the 
whole family that always support me. 
Last but not least, I cannot find the appropriate words that could properly 
describe my gratitude for my friends especially dual award program students for their 
kindness and moral support. I would like to acknowledge their comments and 
suggestions, which was crucial for the successful completion of this study. 
viii 
ABSTRACT 
This thesis deals with Technical Cleanliness based on VDA 19, which is 
implementation of Autonomous Maintenance (AM) and SS system. The project is done 
at a company producing electronic part for automotive industry in Malaysia. The 
objective of this thesis is to reduce the contaminated particles in assembly line by 
applying the AM and Ss system in production line. Major Cleaning, SS and idea of 
designing and fabricate Particle Containers had been implement based on the AM 
concept. Besides, the project method to conduct SS is establish improvement and doing 
the Gemba Walk and observed the OFI (Opportunity for Improvement). The aim is to 
increase the cleanliness, tidiness and systematic to reduce the contaminated particle. For 
the result, these improvements that had been implemented shows that the Illig values 
reduce 70 percent. 
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ZUSAMMENFASSUNG 
Diese vorliegende Bachelor-Thesis beschaftigt sich mit der technischen 
Sauberkeit, die die Urnsetzung der autonornen Instandhaltung (AM) und 5S-Systern hat. 
Diese Thesis wurdein einern Untemehrnen erstellt, das elektronisches Bauteil fi.ir die 
Autornobilindustrie in Malaysia herstellt. Die Ziel dieser Arbeit ist es, die 
kontarninierten Partikel irn FlieBband durch die Anwendung des AM- und 5s-Systerns 
in der Fertigungslinie zu reduzieren. Die Projektrnethode, urn 5S durchzufi.ihren, ist eine 
Verbesserung und die Durchfi.ihrung der Gernba Walk und beobachtete die OFl (Chance 
zur VerbesserungDann, Major Cleaning, 5S und Idee der Gestaltung und Herstellung 
von Particle Containers wurde auf der Grundlage der AM-Konzept irnplernentiert. Ziel 
ist es, die Sauberkeit, Sauberkeit und Systernatik zu erhohen, urn das kontaminierte 
Partikel zu reduzieren. Fi.ir das Ergebnis zeigen diese V erbesserungen, die 
irnplernentiert wurden, dass die Illig-Werte 70 Prozent reduzieren. 
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ABSTRAK 
Tesis ini berkaitandengan Kebersihan Teknikalmenggunakan dasar VDA 19 yang 
melibatkan perlaksanaanPenyelenggaraan Autonomi (AM) dan system 5S.Projek ini 
dijalankan disebuah syarikat yang mengeluarkan komponen elektronik untuk bidang 
automotif . Objektif projek ini adalah untuk mengurangkan zarah tercemar dengan 
melakukan system 5S dan AM di barisan pengeluaranLalu, "Pembersihan Utama", 5S 
dan idea serta fabrikasi Bekas Particle telah dilaksanakan berrdasarkan masalah yang 
diperhati daripadabarisan pengeluaran.. Kemudian, kaedah projek yang dijalankan 
adalah dengan menwujudkan system 5S dan melakukan perkara 'Gemba Walk' serta 
memerhatikan 'OFI' (Peluang Penambahbaikan). Tujuannya adalah untuk meningkatkan 
kebersihan, kekemasan dan sistematik untuk mengurangkan zarah tercemar. Untuk 
mendapatkan hasil, pembaikan ini yang telah dilaksanakan menunjukkan bahawa nilai 
Illig mengurangkan 70 peratus. 
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CHAPTER! 
INTRODUCTION 
This chapter introduces the project background, which covers the project 
introduction, company background, problem statement, objectives of the project, scope 
of the project, overall process flow thesis outline and chapter conclusion. 
1.1 BACKGROUND OF STUDIES 
Particles are unavoidable during production especially when these were 
produced at the production area itself. Hence, the presence of this contamination can 
result the declination of the anticipated performance and durability of the end product. 
Technical cleanliness term was introduced to overcome this issue by automotive 
industry due to this issue was particularly prone to the interruption on the system. 
Originally production of the company had make many improvement to avoid 
incur quality issue but cleanliness was not one of the priority solution that been taken 
care of except for the company that related to food , health and fabrication of delicate 
electronics industries. Therefore, this issue has led to research on improvising the 




Company V has approximately 850 staff works, currently required to 
compliance VDA 19 and VDA 19 part 2 as one of the customer requirement especially 
for manufacturing automotive components. This company is and establish since 2001 in 
west Malaysia and primarily in producing installation technology's components, 
automotive parts and drive technology sector's component. Technical cleanliness is the 
principle need to be applied in order to compliance these guidelines. The cleanliness 
grade for this company based on airborne particle in VDA is cleanliness grade 1+2.This 
company monitors technical cleanliness of airborne particle and floor cleanliness 
(environment). 
It is therefore engrossing to research for the improvement of the particle number 
in assembly line by applying technical cleanliness method by compliance the VDA 19 
and VDA 19 part 2 as a guideline. 
1.2 PROBLEM STATEMENT 
Several problems are identified based on research of improvement of technical 
cleanliness level at assembly line. 
a) Dispersion of Contamination 
Several stations were generating residue in it process and spread to other station, 
which will led to disruption on the other product. This issue will affect the 
electrical performance of other product. 
b) High Particle Quantity (based on Illig Value) 
High number of particle was found at the station is measure by using Illig value. 
c) Customer requirement on Technical Cleanliness 
As part of automotive industries supplier requirement, customers demand for the 
high quality product by setting the requirement to follow technical cleanliness 
standard. Thus, VDA 19 part 1 and part 2 are the standard need to follow. 
3 
1.3 OBJECTIVE 
The objectives are identified, in order to address the problem statements. 
a) To perform process mapping of production line and identify the critical stations. 
b) To propose improvement on controlling the particle at the selected area. 
c) To reduce the particle numberat least 50%. 
1.4 SCOPE OF STUDY 
This study will focus on the existing production area at one of the automotive 
supplier company. 
a) Production data such as particle number, production area, and Illig value are 
collected at the company. 
b) Data analyses are referring to VDA 19 and VDA 19 part 2. 




Berglund, M. and J. Lejkemo (2014). Introducing Cleanliness Requirements in 
Industrial Production. 
Chi, H. (2011). "1 5S implementation in Wan Cheng Industry Manufacturing Factory in 
Taiwan." 
Cleantool. (2014). "Processes." Retrieved 25 November 2016, 
from http://www.cleantool.org/teilereinigung/prozesse/. 
Durkee, J. (2006). Management of industrial cleaning technology and processes, 
Elsevier. 
International, A (2005). Standard Test Method for Hydrophobic Surface 
Films by the Water-Break Test. . West Conshohocken, ASTM International. 
ASTM F22-13. 
ISO (1999). Hydraulic fluidpower - Fluids - Method for coding the level of 
contamination by solid particles. Geneva, International Organization for 
Standardization. 
ISO (2003). Plastics - Filmand sheeting - Determination of wetting tension. Geneva, 
International Organization forStandardization. ISO 8296:2003. 
ISO (2006). Preparation ofsteel substrates before application of paints and related 
products - Tests for the assessment ofsurface cleanliness. Part 6: Extraction of 
soluble contaminants for analysis - The Breslemethod. Geneva, International 
Organization for Standardization. 
Kanegsberg, B. (2001). "Cleanliness standards and defining acceptable cleanliness 
levels: Analytical techniques, particulate monitoring, and successful analytical 
testing."Surface engineering 17(5): 418-421. 
Kanegsberg, E. (2011). Handbook for Critical Cleaning: Cleaning agents and systems, 
CRC press. 
56 
Karkoszka, T. and J. Honorowicz (2009). "Kaizen philosophy a manner of 
continuous improvement of processes and products." Journal of Achievements 
in Materials and Manufacturing Engineering 35(2): 197-203. 
Kuhn, A. (2005). "Determining whether a metal surface is really clean: Two testing 
methods offer an inexpensive yet accurate mean sf or measuring cleanliness." 
Metal finishing 103(9): 16-21. 
Kutucuoglu, K., J. Hamali, Z. Irani and J. Sharp (2001). "A framework for 
managing maintenance using performance measurement systems." International 
Journal of Operations & Production Management 21(1/2): 173-195. 
Microsystems, L. (2014). Leica Cleanliness Expert." 
from http://www .leicarnicrosystems. com/products/rnicroscope-
software/software-for-materialssciences/details/productlleica-cleanliness-expert/. 
Monden, Y. (2011). Toyota production system: an integrated approach to just-in-time, 
CRC Press. 
Shook, J. (2008). Kaizen express, Nikkan. 
VDA (2010a). Quality Management in the Automotive Industry. Part 1: Inspection of 
Technical Cleanliness - Particulate Contamination of Functionally Relevant 
Automotive Components. Berlin. 19. 
VDA (2010b). Quality Management in the Automotive Industry. Part 2: Technical 
cleanliness in assembly. Berlin. 19. 
Wakjira, M. W. and A. S. Iyengar (2014). "Autonomous Maintenance: A Case Study on 
Assela Malt Factory." Bonfring International Journal of Industrial Engineering 
and Management Science 4(4): 170. 
Wronka, A. (2013). The process of implementation of improvements KAIZEN. 




Zeiss, C. (2014). "Automatic Particle Size and Distribution Analysis." Retrieved 19 
November 2016, from 
http://www.zeiss.com/microscopy/en us/products/imaging- systems/particle-ana1yzer-
formateria1s.html. 
